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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable carriers to be effectively 
injected into an active layer and to enable a nitride semiconductor 
laser to be restrained from operating in a high-order mode, to 
operate on a low operating voltage, and to be enhanced in low- 
noise characteristics by a method wherein a mesa-type current 
injection layer is provided above the active layer, and a current 
block is provided to the side of the mesa-type current injection 
layer to form a current constriction structure. 
SOLUTION: Two parallel grooves cut in the surface of a multilayer 
structure SL are filled up with insulator (polymide) or 
semiconductor material for the formation of a current block layer 
1 11 . A polyimide layer not only functions as a layer to stop and 
constrict a current but also is suitable for a light trapping region 
used for restraining a high-order mode. N-type GaxInyAlzN 
(x+y+z=1, 0<x, y. z<1) can be used as the above semiconductor 
material, wherein a PN junction is formed to constrict a current. 
The current blocking layer 1 1 1 is formed on N-type In0.1Ga0.9, 
provided so as to reach near an active layer 105 in a P-type clad 
layer 1 06, and effectively restrains an injected current from 
diffusing in a lateral direction. 
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a^nr&iSCH-MQW (SaparateOwringBent H 
etero-stnjcwrs Multi-Qu«nTwi Well) ?SliS. 5 0 6 
\tpmk l,...Ga...,Ni'^ ? KS <Mt' K-:^. 1 
xiOlScffi-', 0. Spin). 507iipSGaN 
=2>* ? ^S <Mt' K-:^. ixi0l8cm-'l<i 

[ 0 0 4 8 1 * tc. 5 0 8 »*S ! 0^ mm. 5 0 9 
A. 509BiS:Pt {10fiim)/Ti {SOsifl*)/ 
P t (3 0 nift) /Au (1 0 0 nm) ^iipfflSl^i, 40 
5 1 OA, 5 1 OBJiC r/Au-ISiipS^M-y 5 
! 1 A. 5 ! 1 BXtW^ruv {7m. 6 ! 2iiT i/A 
uwSnlHiMS. 5 ! 3»*C r/A umji<Dv•^^. 

[ 0 0 4 9] tnikeii>m4K.ihufcm3^mitmm 

tC3U±0:>gj5i£P'O i-BS 1 I A. 5 1 i B?:W^ 

JB5 1 1 A. 5 11 hm±OMW^'&Vti[.>f^iC}h 50 
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f^ctJ*. *^te«(<:te(,'rii. pjmsft5 09A 

©ij»Jc^>g?^7'a J'SS 1 1 A. 5 11 Afl^P^FiaA^lA 
< . p|Hil^S5 0 9 B©iS<lto«;i|:?'D J'SS 1 1 
B. 5 1 1 B«Z:'KjlA^iili<,^ Iffe. **te0«(C*S(,>r 
it. cn»=>©F5Ri©Mjar.Spfl!jSS5 0 9A, 5 09B 
J>i^Jlli(./-CSJ!«?n. ^irt.^m%OMW<y K5 1 0 
A. 5 10 B{<:^i^$nC(,»6. 
(0050] c«>J:'>(c. 7**fc' 

-A • u— tf<c;-^n-en©«?jl7'p i'ss 1 1 a. 5 

<f>v -i?«:M,*t ^.^^(Cfli>4 c i^J-C* 4 J: ^{<:^^ 
4. 

[ 0 0 5 1 ] nut. piiisfts 0 9 k<mmm.'^ 
o ^^^5 1 1 A. 5 11 k<mm^m& urmt^^t-^ 

n**. «J2 0 3 0 mW©*aj;»j3!>$fi#,n, %'f=i%.'J 

A^C^rio P WsS 5 0 9 B«-B«l<^>sc65'c 
^!S5 11B. 5 1 1 BC-PH'Sr, 1^iLi£^2 fiffl^^ 

[ 0 0 5 2 ] **«S««tCJ:n«. Ot-5©^|4b— 9" 

«^ «■« OCiSlit© U -IJ'Sf r U-C iTetCM-^ * C i *4 

@<Z;-^a,iS«:'&l'-1^a5Ci<<:fiSI?f ■5<:i(Cj:D. RG 
B 3 a© I- --r €«f»fk4> nitig i (ir D . 1 m^jj^ U 

[ 0 0 5 3 ] 'Hfc. *^ifel?IJtCfeW4«ifeyD i^5 1 
1 A. 5 1 1 Bi>. m^'S^m^^trntSkv;:, ^ 
>) -C 5 Ytef'D'im^'H^. nSGa. In. A 1 . N 
(x + y + =l. O^x. y. 1 ) «ti<D*^tt:W 

[ 0 0 5 4 ] ■3i:|fep©M5<^>HffJi««tc:-^(,i CM^ 

i>, SSISjfeftLSCCiJVi-C. 6C'2i*GaN'<y7T 
a. 6 0 3ltnSGaN3>* m <S I K-:^, 5 
xi018cm-'. 4iim), 6 04«jtnaSA I ,..»G 
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a...,Ny7 7> {S i K--7\ ixio I8c 
in-'. 0. 3f<n»). 6':)5iiGaN^5t«ii!5<7>K 
0. 1 f<ii>) ±tci fu.j Ga»., Nfi+-#^ 

{7:>K-7. £nm> *U OSi-en^t^tf 1 lu.o^ 
Ga,.,»NliBB {T>K--7-, 4 iioi) *&.5-5S^- 
^^^3iafi«i«« $ <z>ic pMGanm^l^M (Me- K 
0. 1 /uslO 3!>i|H!S5nrw-SSCH-MQW 

(SeiMiraTa Confineipant Hstero-STnictuPe HjUi -Qua 
mm Stell ) t^iim. 6 0 6itpMA 10. 1 5Ga 
0. 85N?'7';> (Mg K-^'. IxiOiScin 10 
■'. 0. 3jiffi). 6 0 7i*pSiGaNa>^'i' hJa 

(MgK'-T^. 2X1 0 1 7 cm", lum). 614 
itp- SlGaNs^^?? (Mf 2xi0l 
8 cm-', 0. 1 win) C^-S, 

P t ( ! 0 n ftU /T ! < 5 0 n ffl) /P t ( 3 0 n 
m) /A I) (1 ':)Onm> w^pMUfiE, 6 1 Oi^G r 
/A u^jS(^>P K. 6 1 1 i*S«7'a 1? 
6 1 2t*T !/Au#3i!iiS]SS> 6 l3i*Cr/Au 

«iim<..t:pjai=<t. pMGaN3>*i? hseo 

B&T*o CC'C. SliT-O ?Stl>'7t^lVii«>«'/c«>© 

96 1 Hi, $^<DSri«^<i|^l3«i(CnS{Ga> 

in, Al, N<x + y42=!, O^x, y. zi 

C':)05 7] *|^tefi«(Cj;*a{*, ?^>SgS^O. 5 ram© 
lailSific 1 6 0 in A . ^Ili%5i«4 2 0 n ra, «b 

>jt*l0 0mW-c4.-?A:. im/j!iisima$iii> 

T-^^«dfe«:f#ir?C:iS^C*fe, Sfc, p- SGaN 
me 14*1 !ii?:#*pSGaNJ:Di4'.'l' 
^•-=f> i-7©'h$l'pSGa. i n, A h N <x-t- 
y+2 = 1. 0<x. K 0<y^ 1 ) ttiCi. 
V. pi!GaN3>*i'he6 0 7.fcOiBi+t'.;7j«ec 
(CT^>Ci*5C-*^<^)f. p- SGaNa^^i' use 

[0058] vtK, *|6l!3®»6<D**a«(C-7C»'Csft* 
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isft b -tT'o-pij i r . b(FM 1/ ftiHi^ei 1 <r>mtii *) 
[ 0 0 5 9 1 13 7 K:*i,/c4i*^ u— i^-m^tcfec^t: 

ii. iJ-v T -^71® ! 0 1 (omm^^sm0u-cs^o> 

m^^BO ufntO. Cr/Aw^tjaoC'^-J^h.^lil 

&iSiSSi3-h?:tet/fe. b-hi/'>i?5 2 0k*. C 

itXOMCGA^m&^n. T i/P t /Au^t^SSO-'^i? 
->52 l*ii3if;tf5CC>'5f^.<X$nct-'-2>, ^^i^i- 
-ifS^-ii, *«)48Sl 1 OSCXl 1 2*i, t - hV> 

^520 <i>^8!'- ^s? - > 5 2 1 <r>±ic ^n<-nf&m $, 

<t'HC, AuSili^a. AuGe^^SifcJiAuS 

s^©*stti 22*S(,»'c^'?>h3nri'-s. 
[ 0 0 6 0 ] *^te«oc^ni*. imns:0 . 5 

ii^ . gaitSit 6 0 in A . 4 2 0 n m . mt 

m&itb. 2V-cSiaji«SS!ibfc. 3!5>k:5 0*C. 3 

0 m mmicm ^m^i-^ ^it i o o o o ^u±, 2 

0*W.^>7 O'Clcmnm^Hl^^it- 1 4 0 d B/ 

H z OTr-i6 !f<3:>^. Egfis i 0 5 rife 

^tm'S:m.r<ob.''h to * 5 2 o*.iE>ai*rc i** 

mmvm t ^ ^ t- - tf^^ i 1/ -C it, t A:-* 
MGa. i n, A !, N <x + y + z = I, 0 5x, 

y . z g 1 > ^t^r•^s^^>ii^■c^7'o i^jii 1 1 . 

3 1 K 4 ! 1 . 5 1! ^m!&UX*.^?>i>K i^^mitC 

[ 0 0 6 2 ] $ p fllj^fig . n h^^t&miCIS.'^ 

t/CAu-Be/Au. Au-Zn/Au, Pt/Ni 
/Au, Au-Zn/Ti/Ai(^li«?3gi«r't. nflU 
^SsiL/tTA 1/T !/Au, Al/Ni/Au. A! 
/Au. N i/AI/Ti/Au. Au-Sn/Au. 
Au-Ge/N i ZAUNS'? ig^R-C-^r^, ^^tc^-? 

jr^hJa, n-GaN3>jr^|-ja(i0^9<^7ii|i^i«(|r 
4-^ *>ftA«*l'J«o*cj««>&x**?T^t:*>^i». 
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10 063] Sfc. ^f*b-t?'*w6£l/Tl>4S^ 
[ 0 0 6 4] 

^^m^ii.Km'&mi . ^ ^ (0 >- i)-mm,i&Q:Km>m 

[0065] *ft:*^^?i<:J:nij:, -te^i-vr ^--i" >7 P 
[|lS«[>«ii^'''JC|l^] 

[HI] ic^i^i^ 1 ^'mm^>!^%f>i>m. 



20 



[@&] 

[@6] 
[07 J 
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[J?#<^>M^) 

0 1, 2 0 1. 3 0 1. 
02, 202. 302. 
0 3. 2 0 3. 3 0 3. 



10 



0 4, 2 04. 3 0 4. 

0 5, 2 0 5. 3 0 5. 

0 6, 2 0 6. 3 0 6. 

0 7, 207. 3 0 7. 

m 

0 8. 2 0 8. 3 0 8, 

0 9. 2 0 9. 3 0 9. 

I 1 0, 2 10. 3 10. 

11, 3 11. 4 11- 

12, 2 12. 3 12. 

13, 2 13. 
2 0, 5 2 0- 



4 0 1 •1/-7T'^r5fg 
40 2-GaN."Ci''3 7)S 

403 - ■!ii-GaN5>*i' 

404- iii-A Ij.isGa 

4 0 6-SCH-MQWS«i 

406 - P-A !<....Ga 

40 7-p-GaN5>^f 

4 0 8 - S iO. 
409"Pt/T !/Pt/ 

410-p«SM? K 

4 1 2 -T i/Auwignfi!l 



3 13. 4 1 3 •Cr/AiiwfiT-fe 



[@1] 



lm4] 



1239 ' dii^(pm> 




311 311 311 311 /30a 
\ 309 3091309; //30T 




1«: T**. 



http://www4jpdLncipi.goop/tjcontentdbenjpdl?NOOOO=21&N0400=image/^^^ 1/31/2006 



Page 1 of 1 




http://www4apdl.ncipi.go.jp/tjcontentdben.ipdI?N0000=21&N0400=image/gif&N0401=/NSAPIT... 1/31/2006 



Page 1 of 1 




http://ww4.ipdl.ncipi.goop/tjcontentdben.ipdl?NOOO()=21«&N0400=image/gif&N0401=/NSAPIT... 1/31/2006 



